Abstract. Farmer interest in conservation tillage (CT) 
Introduction
The term conservation tillage (CT) can be described and defined to include different tillage practices such as no-till, ridge-till, mulch-till, zone or strip-till, zero-till and reduced tillage (Titi, 2003; CTIC, 2004; GA-NRCS, 2002) . Each of these types of CT are specifically defined based on the type of tillage and means and amount of residue remaining after planting. The CTIC (2004) and USDA-Natural Resource Conservation Service defines conservation tillage as a tillage method that leaves a minimum of 30% residue cover on the soil service after planting. Georgia has increased that to 50% residue remaining on the surface after planting for purposes of conserving soil moisture (GA-NRCS, 2002) . The use of CT has multiple benefits for the farmer, the local community and the region where CT is adopted. Some of the benefits includes but are not limited to: improved water, soil and air quality, reduced erosion, as well as reduced labor and operating costs (CTIC, 2002) . Conservation tillage adoption has increased from 26% in 1990 to 41% in 2004 on a national level . In Georgia alone the adoption rate for CT has increased from 18% in 1990 to 34% in 2004. As the adoption rate increases across Georgia, the Southeast and the nation, the local County Extension agent will continually get more and more questions related to conservation tillage management issues such as soil fertility, soil moisture, equipment set-up, soil biology, cover crops, and weed control.
The County Extension Agents in Georgia identified the need for more information on conservation tillage systems on the 2004 annual needs assessment. This needs assessment is compiled by the University of Georgia College of Agriculture and Environmental Sciences as a way to better develop programs and trainings for the agents. From the assessment, the Associate Dean for Extension charged a multi-agency, multi-departmental educational task force to develop training for mainly Agricultural and Natural Resource Agents. To meet the needs of the agents the educational task force developed a training with four objectives as follows: 1) Provide a consistent statewide Conservation Tillage Systems training for all County Extension Faculty; 2) Provide modules covering various topics that can be used by County Extension Faculty to educate their clients on conservation tillage; 3) Provide training to County Extension Faculty based on a needs based topic; and 4) Conduct Needs Assessment (Pretraining) and Post-Training Survey to determine knowledge, ability and confidence with conservation tillage topics.
Needs Assessment:
General Demographics:
To ensure that the CT educational task force was preparing a meaningful and useful training, a survey was developed and mailed to nearly 106 Agriculture and Natural Resources (A&NR) agents with major responsibilities in commercial row crop agriculture. The survey was designed and administered to determine the agent's current knowledge, attitude and confidence about CT. There was a ninety percent (90%) return rate for the surveys. The responses on the survey were analyzed via Administrative District ( Figure 1 ) and for the state.
Seventy-two percent (72%) of the agents stated that they have commercial row crops within their counties with 62% stated they spend most of their time with row crops. For clarification, a majority of row cropping counties are located in the coastal plain region of Georgia. Twentynine percent of the respondents stated that they often deliver CT programming. Thirty-nine percent of the agents in the southern regions often delivered CT training; however, 33% of the agents in the northern regions either occasionally or never offered CT training. These two percentages are related to the fact that there is more row crop agriculture in the southern regions verses the northern regions of Georgia.
The agents, as would be expected, have different levels of experiences within Extension with years of service ranging from 1 to 29 with an average of 17 years. More experienced agents delivered programming very often (23.2%) and less experienced agents delivered programming occasionally (15.5%) but the distribution was evenly spread across very often delivered to never delivered. Thirty-five percent of the respondents had bachelor's degrees and 64% had graduate degrees. 
Knowledge, Attitudes and Confidence:
Knowledge of CT was measured on the initial survey though the use of 25 questions. The questions tested the knowledge of the agents in the areas of: management inputs; soil fertility, quality and management; crop-specific or commodity management issues; how-to's; equipment requirements and operations; ecology; water conservation and management and economics. The mean score of correctly answered questions was 64% which indicated that training was needed to develop adequate knowledge of CT. A breakdown of question types indicated that improvement was needed in the areas of inputs, soils, commodities, how-to's, and equipment; consequently the training sections needed to be heavily weighted towards these topics. There was a strong correlation between knowledge and frequency of delivering CT programs. From a regional perspective, all regions had a similar knowledge of the topics covered with ranges of knowledge from 62% to 66%.
Attitudes toward CT were measured using a 12-item survey with a 5-point Likert scale. The items were stated in a negative manner with the totals of each item summed for a final score. A total score of 12 would have indicated a very positive attitude with a 60 representing a very negative attitude. The mean attitude score was a 22.9 which indicates there is a positive attitude towards CT. Similar to the knowledge scores, there is a positive correlation between attitude and delivery of CT programs. A breakdown of scores indicated that there were only positive or very positive attitudes towards CT with no negative attitudes. However, the scores also indicated that there was a need to develop stronger positive attitudes towards CT.
Confidence levels in delivering programs on certain topics were satisfactory. However, they lacked confidence in delivering educational programs on topics such as state and federal CT assistance programs, cost-benefits, and how to use conservation tillage.
Based on the results of the knowledge, attitude and confidence questions on the survey, the training needs included economic analysis and cost-benefit data. The agents also desired the training should include both classroom and field training. Materials should be made available through printed and CD formats.
Conservation Tillage Training:
As stated earlier, the agents experience varies, their backgrounds vary and their knowledge of soil systems vary. The CT Educational Task Force designed two separate two-day workshops to provide basic as well as more advanced information on various aspects of CT. The trainings were conducted in the fall (December 2005) and the Spring (April 2006). The training topics were split so that fall and spring specific topics could be covered separately and as they would be occurring on farms. Prior to and after each training, agents were given tests to document the effectiveness of the training. A breakdown of each training session is given below.
Fall Training
The Fall training was conducted over two days to provide ample time to cover the topics as well as to provide opportunities for questions, interaction and discussion. The training was also conducted in three different sessions to provide smaller classes as well as providing the speakers with opportunities to change the presentations some to meet specific regional farming conditions of Georgia.
To honor the request of the agents to have both classroom and field training, the following topics were divided to provide both education opportunities. The topics with "(Field") were conducted in the field and the other topics were discussed in a classroom setting.
Overview of conservation tillage systems
Basic soils review Use, type, and management of cover crops Soil sampling, fertility, and quality (Field) Affect of planting date on various cover crops (Field) Equipment (Field) Tillage needs and timing
Changes in input Economics
As can be seen in the list, the Fall training was designed to educate the agents on the preparation of the soil for the planting of cover crops to prepare the system for the planting the summer crop. Both the classroom and the field work sections of the training provided the agents with handouts and information that could be used to assist farmers in getting their land prepared for conversion to a CT system as well as providing agents with ideas and reasons for advancing the management of farms that have previously been using CT.
Spring Training:
Similar to the fall training, the Spring training was conducted over two days with classroom and field education opportunities. Topics covered in the Spring training consisted of: As can be seen from these topics, the emphasis of the spring training was to educate the agents on the timing of killing the cover crop, potential biomass values, nutrient cycling and, carbon storage, management of pests, and how to provide for managing the summer cash crop in the system.
Conclusion:
The Georgia County Extension Agents recommended in their annual programming request that training on Conservation Tillage be developed. To ensure the training met the needs of the agents, as well as to determine their current knowledge, attitudes and confidence in CT, a survey was mailed to Agricultural and Natural Resource (A&NR) agents with 90% of the surveys being returned. Based on survey analysis, agents needed training to develop adequate knowledge of CT. Their attitudes toward CT were positive, but their confidence in educating farmers on state and federal assistance programs, cost-benefits and how to implement CT was low.
Two separate two-day trainings were developed to cover fall and spring specific CT issues. Both trainings offered classroom and field education opportunities to provide information that could be transferred to farmers. The Fall training dealt specifically with topics on establishment and management of cover crops for winter cover. The Spring training dealt with the killing of the winter cover crop, preparation of the seed bed for summer crops, nutrient cycling and fertility management, and pest and water issues related to the summer crop. Overall the training provided a needed program as requested by Georgia County Extension agents to better their knowledge, attitude and confidence is educating farmers on conservation tillage.
